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Interlaken, Switzerland, ~e~tember 14-18, 1969 1 Telemetric Transmission of Foetal Heart Soundr and their Interpretation. 0. CELANDER, Molndal, Sweden. Direct auscultation of the fcetal heart sounds during late gestation and during labour is still the prevailing method to detect oxygen deprivation of the foetus.
The human ear, however, is relatively insensitive to the low freauencies characterizing foetal heart sounds. By using a highly sensitive accererating rrlicropl~onc, combirlcd with suitable filters, ~rolonccd or continuous recordings of foetal heart sounds may %e achieved from a gestational age of 28 weeks.
Kecords of foetal heart rate enables the observer to distinguish with less difficulty innocent reflex bradycardias from the potentially dangerous bradycardias due to 'uterine-placental-insufficiency', and subsequent hypoxia of the foetal heart muscle. Further, abnormalities of foetal heart rhythm, such as recurring extra systoles or congenital AV-block may be analyzed. Finally, observations on the ratio between the interval 1st to 2nd heart sound and the duration of the total heart cycle may prove useful to detect exhaustion of the heart muscle. If, e. g., a bradycardia is observed to be combined with increasing intensity of the heart sounds and with little or no prolongation of the systole, such observations most probably speak in favour of reflex bradycardia and against myocardial exhaustion.
A system for telemetric transmission of foetal heart sounds has been elaborated. The radiotransmitter weighs 100 grams and has the dimensions of 28 x 48 x 65 mm. The microphone weighs only a few grams and has a diameter of 28 mm. Both components can easily be attached directly to the abdomen of the mother. The receiver may operate a recorder, an oscilloscope or a loudspeaker.
A study is in progress in which observations on foetal heart activities are being correlated to pH-status and gas tensions of umbilical arterial and venous blood at delivery, and subsequent serial studies on central venous blood of the newborn baby during a recovery period. Such an investigation may answer the question to what degree alterations of foetal heart behavior reflects oxygen lack in the foetus.
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The Insensible Waterloss of Newborn Babies. E.
ZWEYMULLER, Department of Pediatrics, University of Vienna, Vienna, Austria. The insensible waterloss from the lungs and the total body surface of newborn babies has been measured directly the first time.
Methods: The infant to be investigated was put into an especially adapted incubator. Air of constant and exactly known humidity and temperature was supplied at a given and known rate to this incubator caused by the presence of the infant in comparison to the entering air was measured gravimetrically. Knowing the incubator properties, the flow rates and the humidity increase due to the infant, the average water vapor production of the latter could be calculated for periods of 10 minutes each.
Some results appear very important: 1. The insensible waterloss in resting condition is between 390-460 mg per kg bodyweight and hour, or 6.36-7.47 per m 2 body surface and hour. 2. In the first 24 hours the insensible waterloss is not dependent of the age. 3. There is a small difference between the sexes in this age. Somewhat higher values are found in girls. 4. The insensible waterloss is influenced by the intensity of sleep. Newborn babies, who sleep longer, lose less water than babies, who sleep shorter. 5. The insensible waterloss increases with the activity of the newborn babies. Up to now there have been guesses of this increase, but no quantitative measurements. This increase has been determined by us by a factor of 1.7, but may be become much larger.
The Induction of the Pulmonary Surfactant in the Fetal
Lamb by the Administration of Corticosteroids. R. A.
School of Medicine, Baltimore, MD, USA. The administration of ACTH and corticosteroids to fetal lambs of 110-130 days was shown to initiate premature partuition, and to lead to survival of some lambs before one would have expected 'the pulmonary surfactant to appear [LIGGINS, G. C., J. Endocrin. 42: 323, 1968 and BRUMLEY et al., J. clin. Invest. 46: 863, 19671 . The possibility that the synthesis of the surfactant could be induced by treatment of the fetus with steroids was examined in ewes with twin pregnancies, in which only one twin was given steroids. Catheters were placed in the peritoneal cavity or jugular vein of the fetus and exteriorized through the maternal flank to permit injections of hydrocortisone, 50 mgm/day i. p. or 20 mgm/ day i.v. in 4 doses. The animals were born spontaneously or delivered by c-section within 72 hours. Some were stillborn, others breathed and were sacrificed. In all 6 sets of twins, the lungs of the treated animals differed from the control animals: the volume of air at a peak distending pressure was approximately double that the controls; the volume of air at atmospheric pressure was significantly greater in the treated animals; the minimal surface tension of lung extracts was consistently lowered by treatment. Adrenal weights of the steroidtreated animals were significantly reduced. The find-ings suggest that hydrocortisone was responsible for the premature appearance of the pulmonary surfactant (supported in part by USPHS grants HD 00281-09 and AM 11218-02).
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Osteoporosis in Xa-Dejicient Growing Rats. G. WIT-MER, P. CUISINIER-GLEIZES, F. DEBOVE and H.
MATHIEU, Laboratory of Experimental Pathology, Children's Metabolism Disease Center, I.N.S.E.R.M. (Pr P.Royer) and International Children's Center, Paris. Relationships between the sodium and the calcium metabolism were evidenced in the last ten years and used in therapeutics. Thus low-sodium chloride diets are advised in idiopathic hypercalciuria. Therefore, within study on the deficiencies osteoporosis, we have investigated the effects of sodium deficiency on the calcium intestinal absorption and on the skeleton of growing Rats.
The sodium deficiency induces an important fall of the calcium intestinal al;sorption. with$ 8 weeks occurs an osteoporosis with the following features: the size of epiphyseal cartilage is decreased, resulting from injury of proliferating and hypertrophic cells. The osteoporosis, appraised by calcified area, is more striking in the metaphysis than in diaphysis. The measurement of bone dewosition in tetracvclin-labeled bones shows a smallest 'periosteal deposition and a endosteal deposition little changed. Therefore, in thc shaft the ostkoporosis results m&ly from a decreased periosteal deposition. The deposit of calcium in bone, measured by autoradiographies with 45 Ca is very low. There are few osteoblasts and osteoclasts with a weak functional activity. Bone mineral composition is poorly changed. Only in the epiphysis, the ash rate is decreased, and the Ca/P ratio is increased. The Na rate is normal.
The Na deficiency osteoporosis is very different from the one resulting from calcium deficiency without vitamin D deficiency. Therefore does not result from calcium intestinal absorption injury. It seems to be a failure of osteogenesis. Sodium deficiency operates by undernutrition but also by specific effect. The findings of this study are commented in the limits of deficiency and human osteoporosis.
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The Department of Pediatrics and Clinical Chemistry, University of PCcs, Hungary. Oxygen consumption, RQ,body temperature, blood glucose, and plasma FFA and lactate levels were examined in mature, premature and dysmaturen ewborn infants at the neutral temperature and during exposure to cold before and after intravenous glucose infusions within the first 30 h of extrauterine life.
In mature and premature infants a marked rise in oxygen consumption on exposure to cold was accompanied by an increase in plasma FFA and lactate levels, while the blood glucose concentration remained practically unchanged. A rise in blood glucose following the intravenous injection of glucose did not influence the metabolic response to cold, but caused a fall in FFA and a further increase in blood lactate.
In dysmature infants, however, the injection of glucose has no or only a small and transient effect on the increased plasma FFA level elicited by cold-exposure. Even severe hypoglycaemia does not affect coldinduced thermogenesis, and the responses in the levels of plasma nutrients appear to follow the same pattern as in non-hypoglycaemic dysmature newborn infants.
Although it is clear that fat is utilized at increased rate during cold exposure, in mature and premature infants carbohydrate reserves serve also as a source of calories in the cold environment. The results obtained in dysmature infants indicate that in fetal malnutrition mainly fat is utilized in thermoregulatory heat production.
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Peritoneal BebrGar; to 1969 january we performed 50 peritoneal dialyses as a treatment of respiratory dis&ess syndrome bf newborns. The dialysis bas in;-tiated only when the case proved to be refractory to the usual therapy. In comparison with the control cases selected similarly by randomisation 20 of the dialysed newborn babies were cured and only 6 of the 42 controls. From 1969 January on the therapy is used as a routine work with good results in every RDS case.
According to the clinical (body weight and X-ray changes, effectivity depending on birthweight, severity grade of the disease, appearence of jaundice and cerebral haemorrhage in both groups) and laboratory (serum electrolytes protein and bilirubin concentration, blood glucose and coagulation examination) data we discuss the mechanism of the therapeutic action of peritoneal dialysis in RDS. M.PIERSON, Nancy, France. The object of this work is the study of pulmonary sequelae of clinical hyaline membrane disease, and of its treatment. The preliminary results which are reported here, concern infants between 9 and 24 months of age; two groups are considered: 1. Infants who had been treated by naso-tracheal intubation and artificial ventilation by intermittent positive pressure. 2. And infants who breathed spontaneously throughout the course of the disease, with high 0, concentration.
Lung compliance was measured by the classical method using a pneumotachograph and air-filled intraoesophageal balloon. Preliminary results show a low lung compliance, when compared to a group of normal infants.
8
Bronchopulmonzry Dysplasia in the Prznzature Baby.
K.WEISSER, R.GANZ, A.OLAFSSON and I?.
WYLER, Children's Hospital, University of Basel, Basel, Switzerland. A subacute process within the lungs has recently been observed in babies with idiopathic respiratory distress syndrome (IRDS) , that leads to delayed death or prolonged recovery with pulmonary residua. A clinical, radiological and pathological analysis as well as some patho-physiological features of this disease are presented. The question as to its pathogenesis arises. Is it the natural history of severe and hitherto early lethal IRDS, or should if be regarded as a complication due to modern therapy (oxygen, mechanical ventilation, infection)? Present observations rather suggest that such exogenous factors may be responsible for the described disease.
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Serial Leucocyte Counts in Healthy and Sick Newborn Babies. MARIETTA XANTHOU, Athens, Greece. Blood leucocyte counts in newborn babies are generally considered to be so variable and unpredictable as to be of little value for clinical purposes. Serial measurements in newborn babies and attention to the absolute numbers of individual cell types have shown that changes in leucocyte count in the first days and weeks of life follow a constant pattern and that normal ranges can be established.
Fourteen full time babies were studied 6 hourly for the first 72 hours and then 12 hourly for a further 4 days. Fifteen prematurely born babies were similarly studied for the first 4 weeks. An additional 40 full time babies had leucocyte counts done at approximately 96 hours-the time at which stabilisation following birth takes place-in order to establish the type of distribution and normal variation.
The results and significance of changes in leucocyte counts in healthy babies will be reported and compared with the findings in babies suffering from various types of illness in the neonatal period.
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Tyrosine Transaminase in Fetal Rat and Fetal Human Liver Explants in Culture. N. C.R. RAIHA and A.L.SCHWARTZ, Departments of Medical Chemistry and Obstetrics and Gynecology, University of Helsinki, Finland. Explants of fetal rat (13 days to term) and fetal human (CR 90-165 mm) liver were grown in organ culture. The survival of the explants was examined by histological appearance and RNA, DNA and protein synthesis. Tissues adjusted to the culture system by the 24th hour and remained so throughout the duration of the experiments. A slight increase in tyrosine transaminase (EC 2.6.1.5) activity occurred in control explants during the three-day period in culture. Corticosteroids and pancreatic hormones are known to exhibit a stimulatory effect on rat liver tyrosine transaminase (TTA) in tiivo and in explant culture. Eighteenhour incubation with hydrocortisone (10~6 M), glucagon (50-250 ,ug/dish) and insulin (0.5-5.0 U/dish) increased TTA levels more than 3.5, 2.5, 2.3 times the control values, respectively, in 16-day to term fetal rat liver explants. Actinomycin D and cycloheximide completely inhibited corticosteroid stimulation. No increase in human fetal liver TTA occurred with any of the hormone concentrations tested. 13-and 14-day fetal rat liver, however, also exhibited no increase in TTA activity after hydrocortisone incubation for 24 hours. These st~,dies support the hypothesis that mammalian liver is incompetent to respond to hormone 'induced' enzvme svnthesis before a certain deve10~-mcntal stage i$ reached. (Supported by the ~ssociation for the Aid of Crippled Children, New York and Sigrid Juselius ~tiftelse, '~elsinki.) The present research was performed in order to reach a better comprehension of the mechanisms involved in the post-natal rise of factor I1 and factors VII-X. Nutritional factors which might play a significant role in this increase were also investigated.
Additional data on the rate of synthesis of plasma albumin in the post-natal period of life will be discussed.
Our observations were made in newborn rabbits. The most significant data can be summarized as follows: a) The post-natal rise of factor I1 and factors VII-X plasma concentration is probably consequent to an activation of the rate of liver synthesis of these specific molecules. Two series of data support this conclusion, i.e. the half life of factors VII-X remains unchanged while plasma concentration increases, and actinomycin D prevents the post-natal rise of clotting factors. b) The post-natal rise of factor I1 and factors VII-X plasma concentration is not a vitamin K induced phenomenon, since exogenous vitamin K, does not influence significantly the plasma concentration of these factors in healthy newborn animals. c) By starving newborn rabbits, the rate of liver synthesis of both factors VII-X and plasma albumin is markedly reduced. Where glucose is given to starved newborn rabbits no effect was observed; on the contrary administration of a mixture of free amino acids is effective in restoring to normal the above parameters.
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Biochemical Changes ofCatechol-0-Methyltransferase during Development of Human Liver. A. AGATHO-POULOS, D. NICOLOPOULOS and N. MATSANIOTIS, Department of Pediatrics, Athen's University, Athens, Greece. The development and the activity of the catechol-0-methyltransferase (COMT) in the human liver have been studied. As we have observed in wrevious studies significant differences in the urinary eicretion of catecholamines. metacatecholamines and VMA amone premature Lnd fullterm newborns and children, wz thoucht interestine to study COMT, as one of the main enzykes which (Ggether with rno~oaminoxidasc:), is responsible for the catabolism of catccholamines.
Our working hypothesis was that the observed differences of urinary excretion could be attributed to a different activity of COMT. Human liver specimens were taken from necropsies, done less than 24 hours after death, on individuals decreased from accidents and cerebral or respiratory diseases. The method used was our modification of Axelrod-Tomchick spectrophotometric technique.
With advancing age the activity of COMT was found to increase: ip To one month bf age the enzyme activity was 2.5 y metacatecholamine/g liver tissue, doubling at about one year of age and increasing to tenfold amounts in adults. Optimum pH was found to be 7.1 for neonatal and 7.7 for adult liver.
The role of tracemetals in the enzyme activity of human liver was also studied, as the existing data are only on laboratory animals: Mg++ Cu++ and Fe+ + were found to influence selectively the activity of COMT.
1. The myelin in the CNS is a differentiated part of the plasma membrane of the oligodendrocyte. The structural element is a proteolipid complex which is particularly rich in glycolipids such as sulphatide. 2. In uivo and in vitro studies of sulphatide synthesis failed to show enzymatic activity of the myelin membrane in synthesizing this glycolipid. The site of the synthesis was found to be in the cerebral microsomal fraction. Using a CsCl density gradient centrifugation, a subfraction of the microsomes was isolated which showed a high specific enzymatic activity. This fraction was of a membranous character and was not the site of the protein synthesis. 3. In vitro experiments showed that newly synthesized ( 35 S)-sulphatide became associated to cytoplasmic water-soluble proteins and formed water-soluble lipoproteins. These were similar in their physical characteristics to serum-lipoproteins but different with respect to the chemical composition of the lipid moiety, the A A composition of the apoprotein and to the immunological behavior of the complex. In vivo investigations confirmed the presence of these lipoproteins; the use of preparative acrylamide gel electrophoresis made it possible to isolate a pure lipoprotein and to study its characteristics. 4 . In turnover studies a sequential labeling of intracellular particles with ( 8% )-sulphatide was observed in the following order: microsomes, cytoplasm, myelin. The decay curves met the criteria for precursor-product relationships between microsomes and cytoplasm and between cytoplasm and myelin. 5. Summarizing all these results a possible mechanism of the biosynthesis of the growing myelin membrane is discussed: In Step 1. sulphatide is synthesized in the microsomes. In Step 2. this sulphatide becomes associated with proteins and forms water-soluble cytoplasmic lipoproteins. In Step 3. the sulphatide is incorporated into the proteo-lipid of the myelin membrane. 6. In conclusion the clinical implications of these findings for the understanding of metabolic disorders of myelin formation in the developing human brain are discussed.
I4
Leigh 's Subacute JVecrotiting Encephalopathy. Biochemical and En<-~mological Study. B. SALLE, M. RONNASSIEU, M. MATHIEU and M.TOMMASI, Lyon, France. An infant has been followed from the age of six months until death at the age of twenty three months. She presented with muscular hypotony, low I.Q. eye rolling movement with nystagmus, digestive disorders with vomiting and respiratory disorder. The parents are both healthy as are her six siblings.
The permanent high level of blood lactate and pyruvate suggested the diagnosis of 'Leigh's Encephalopathy' which was confirmed after the child's death, by pathological findings in the brain and the medulla.
These permanent high levels of blood lactate and pyruvate without metabolic acidosis were not associated with lowered levels of citrate, a-ketoglutarate and malate. An IV load of lactate (150 mg/kg) testing for a disturbance in lactate and pyruvate metabolism was carried out in the patient and the result was compared to three normal control children. In the case of the patient, the lactate level rose to 200 mg!100 ml and pyruvate level 2.63 mg/100 ml. Whereas the levels remained unchanged in the controls. Simultaneous measurements of lactate and pyruvate in the portal vein and in the aorta showed the site of the disorder to be the liver. A glucose load test gave normal results but glucagon test gave an anormaly high result. Plasma amino acid and lipids were normal.
Hepatic glycogen was present at the high levels of 5 g per cent which suggested a block of glycogenolysis; enzyme measurement of red cells and liver showed however quantitatively normal results for anaerobic and aerobic glycogenolytic enzymes and for the enzymes of Krebs cycle.
From this study, there appears in this disease to be no measurable enzyme deficiency in the glycolysis or gluconeogenesis chain.
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New Approach in the Treatment of Lssch-Nyhan Disease. H. GHADIMI, Department of Pediatrics, Methodist Hospital, Brooklyn, NY, USA. X-linked hyperuricemia associated with destructive finger and lipbiting, choreothetoid movement, spasticity and mental retardation was first recognized as an entity distinct and different from adult gout by LESCH and NYHAN in 1964. They showed that uniformlylabeled glycine -C 14 is incorporated into the urinary uric acid of these patients in amounts exceeding 200 times that of control subjects. Patients with adult gout incorporated labeled glycine two to three times as much as controls.
Since the most obvious and widely-recognized biochemical finding is the increased concentration of uric acid in the blood and urine, conventional therapy in all twenty-three cases so far described has been aimed at reduction of the uric acid level in blood. Among uricosuric agents, allopurinol is the favored medication for the treatment of hyperuricemia.
By analogy with adult gout, another therapeutic approach could be institution of a low-purine, lowprotein diet which was actually attempted by several investigators. Perhaps because of this misleading analogy, little attention has been paid to these infants' dietary history, which is particularly deficient in protein.
A critical study of the literature disclosed that 16 of the 23 cases reported to date are below the 3rd percentile for weight; 4 are at the 3rd percentile, and the remaining 3 are between the 3rd and 10th percentile. In the face of prolonged low-protein intake, these patients use excessive amounts of glutamine, glycine and aspartic acid for highly accelerated de nouo purine synthesis. On this premise, it was assumed that a deficiency of purine precursors in the central nervous system is at least partly responsible for the neurological manifestations of the disease. Trial therapy and clinical experience with one patient support this hypothesis. Moreover, repeated determinations of the plasma glutamine concentrations prior to treatment showed values around the lower limit of normal, which is an agreement with the presence of a deficiency state.
A typical case of Lesch-Nyhan Disease will be presented and de novo purine synthesis reviewed. The dramatic effect of administration of monosodium glutamate and a high-protein diet will be demonstrated by films taken before and after four weeks of treatment.
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Electron Microscopy of Humzn Chromosomes. F.
LAMPERT, Universitatskinderklinik Erlangen, Germany and Armed Forces Institute of Pathology, Washington, DC, USA. Chromosomes from human blood lymphocytes and from a Burkitt's tumor cell line were prepared for whole-mount electron microscopy after isolation by surface-spreading and critical point drying. By this method the three-dimensional structure of the chromosome is preserved.
It was found, that the ultrastructure of the chromosome is based entirely on twisted, irregularly folded fibres of 200 to 300 A in diameter. It is likely that one long fiber generates one chromosome.
Quantitative electron microscopy (electron scattering property of the specimen determined against the known mass of polystyrene spheres) revealed a dry mass of about 6 x 10-15 g for the smallest and 30 x 10 -la g for the largest chromosome. Average fiber dry mass was 11 x 10-16 g per micron. Fiberlength for each individual chromosome could thus be determined and was in the range of 200 to 2000 micron. The density of the chromosome fiber was calculated as 1.3 g/cm a . Transverse density scanning through the chromatids revealed fewer fiber equivalents in the centromere region than in the long arms and telomeres.
The DNA-packing ratio, i.e. the length of DNA double helix per unit length of chromosomal fiber appeared to be lower in Burkitt's lymphoma chromosomes compared to chromosomes derived from normal lymphocytes. In recent years studies in Great Britain, in the U.S. and elsewhere demonstrated a high incidence of the XYY chromosome aneuploidy among tall adult male delinquents of subnormal mentality. Little is known about 1) the behavior, and 2) the physical growth of XYY boys before and around puberty. For this reason a cytogenetic study was undertaken in boys living in an institution of the State of Washington for nonretarded youngsters with severe emotional disturbances and antisocial behavior. All the students of this special school were committed to it by a Juvenile Court decision. The reasons for commitment usually were multiple and included such acts as running away repeatedly, shoplifting, use of dangerous drugs, car theft, burglary, robbery, assault and battery, arson. Only boys who's parents of guardians gave permission for blood drawing and chromosome analysis were studied, and this was the only selection factor introduced. A total of 103 boys, aged 9 to 15 years, were included in the investigation. For each individual 10 good quality metaphase plates obtained from cultures of peripheral blood leukocytes were counted and examined for the number of small acrocentric chromosomes. Aminimum of 2 of these metaphase preparations were photographed and karyotype reconstruction was carried out.
No XYY individual was identified, but two boys with an XXY complement characteristic of Klinefelter's syndrome were discovered. They were 11 1 and 14 years of age respectively. A buccal smear, obtained afterwards from each of them, showed a chromatin positive pattern, as expected. Physical examination, performed afterwards also, revealed that both had small soft testes contrasting with the presence of secondary sex characteristics.
In the general male population the incidence of chromatin positive Klinefelter's syndrome is 2 /,ooo. York, NY. Liver specimens obtained by percutaneous needle biopsy from three patients with homocystinuria were studied enzymatically and by electron microscopy before and during chronic treatment with massive doses of pyridoxine. One patient did not respond to treatment, the other two had normal concentrations of methionine in the plasma and no homocystine at the time of repeat biopsy. Cystathionine synthase activity was absent in the three untreated patients and was not restored even in the two patients who showed a salutary response in vivo. The addition of large amounts of pyridoxal phosphate to the assay medium in vitro resulted in an apparent increase in activity of cystathionine synthase, but this was found to be due to the formation of a chemical artifact, produced in the presence of homocysteine and pyridoxal phosphate, which was not cystathionine. Electron microscopy of the biopsies taken before treatment with ~vridoxine revealed striking changes in the mitochondAa and an increase in the smooth endo~lasmic reticulum and lvsosomes: these changes pers&ted after treatment in both the 'responsive' and unresponsive patients. These results suggest: (1) The hepatic changes in homocystinuria are not secondary to 'toxic' accumulations of metabolites proximal to the deficient cystathionine synthase. (2) Concentrations of amino acids in the plasma may not be a sufficient index of successful therapy. (3) The inter-pretation of enzymatic studies in 'pyridoxine-dependency' states in which large amounts of pyridoxine are added in uitro may be equivocal unless the enzymatic product is identified.
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Etude L'tvolution de la Glycogtnose de type 1, maladie enzymatique like au deficit en Glucose 6 phosphatase est spontankment grave dans la majoritt des cas. Le traitement dittktique complttt par l'administration de Solutt BicarbonatC, entraine une amklioration certaine, mais reste le plus souvent tres insuffisant, ce qui justifie 1'Etude attentive de toute nouvelle thtrapeutique.
A la suite Lowe, nous avons ttudit les effets de l'administration de Glucagon-Zinc. Nous rapportons 4 observations. Deux des malades ont un deficit prouvk en Glucose 6 phosphatase. Deux autres entrent dans le cadre des Glycogtnoses se comportant biologiquement et cliniquement comme des dkficits en Glucose 6 phosphatase avec paradoxalement une activitt enzymatique normale.
L'influence du Glucagon-Zinc associt au traitement diktttique sur difftrents paramttres cliniques (croissance, importance et frkquence des malaises hypoglyctmiques, volume htpatique) et biologiques (tquilibre acido-basique, glyctmie, acides gras, lactacidtmie et urictmie) est ttudite. Des rtsultats inttressants sont retenus dans plusieurs cas, semblant prouver que le Glucagon-Zinc alimentaire, rkduisant de ce fait l'appel excessif aux lipides et a la nto-glycogkn6se sources de perturbations biologiques.
Par ailleurs, un hyper-insulinisme permanent et prolonge apres administration de Glucazon-Zinc est constat z Ce fait confirme les donnkes actielles bien admises concernant l'action du Glucaeon-Zinc sur la stcrttion de l Y Insuline. Le rBle de cet hyper-insulinisme est & envisager pour expliquer les effets biologiques du Glucagon-Zinc.
Si l'on peut prtvoir certains effets favorables du GZ, les obscuritts qui persistent sur son mode d'action, et les Cventuels inconvknients constatts, ne permettent pas encore de faire sortir cette thtrapeutique du domaine expkrimental, les indications et la posologie devant &tre adapttes a chaque cas.
Cependant, les rtsultats obtenus nous encouragent a poursuivre l'ttude de cette nouvelle thkrapeutique.
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Ketosis in Hepatic Glycogen Storage Disease. J. FER-NANDES and N.A. PIKAAR, Sophia Children's Hospital, Rotterdam, The Netherlands. It is a noteworthy fact that the fasting ketosis which was thought to be characteristic of glycogen storage diseases, is seen only in the debranching enzyme (type 111) and phosphorylase (type VI) deficiencies, and not in the most serious type glucose-6-phosphatase deficiency (type I). We established this fact in 25 patients with one of these 3 most common types of glycogen storage disease. Fasting p-OH butyrate, acetoacetate and acetone levels were determined in capillary blood.
In 5 patients with glucose-6-phosphatase deficiency, blood levels of ketones were never raised, even during serious hypoglycaemic episodes.
A marked ketosis was present, with levels of up to 20-30 mg/100 ml of p-OH butyrate and acetoacetate after a 14-15 hour overnight fast, in 6 patients with a deficiency in the debranching enzyme system. Glucose, galactose or fructose administration eliminated the ketosis within 3 hours. Injection of glucagon in one patient did not affect the ketosis.
After a similar overnight fast we found a moderate to severe ketosis in 14 patients with phosphorylase deficiencies (usually phosphorylase kinase deficiency). This was most pronounced in children under the age of 7 years and less marked or absent in older patients. The ketosis could be normalized by both the administration of galactose as well as by injecting glucagon. Ketosis therefore does not occur in patients, who in the fasting state, have active glycolysis and no gluconeogenesis. These are the patients with glucose-6-phosphatase deficiency.
On the contrary ketoses is pronounced in those, in whom in the fasting state, one may expect very active gluconeogenesis and virtually no glycolysis. This is the case in patients with debranching enzyme deficiency and in young children with phosphorylase deficiencies.
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Fructose Intolerance with Normal Content of Liver
BETTENS, M. CASTEELS-VAN DAELE and J. TIM-MERMANS, Department of Pediatrics, University of Leuven, Leuven, Belgium. The present report concerns a male child, weighing 13 kg and measuring 83 cm which was normal up to the age of 18 months. At this age the child suffered periodically from vomiting, acetonuria and acidotic coma. These symptoms responded favourably to intravenous administration of glucose and sodium bicarbonate.
On admission the child was in coma and the liver was felt 9 cm under the costal ridge.
Intravenous administration of 1 mg glucagon after a fasting period of 3 and 12 h induced a marked increase of the blood glucose.
I.V. (0.5 g/kg) and oral (1 g-1.5 g/kg) administration of fructose always induced a pronounced fall of the blood glucose (respectively to 28.17 and 0 mg%) and a metabolic acidosis (pH 7.18) with coma, simultaneously the level of blood lactate increased from 31 to 105 mg% and the blood phosphate content decreased from 5.2 to 3.8 mg%. The concentration of insulin in the blood and of the NEFA remained constant during the test. This hypoglycaemia, caused by fructose administration was not affected by I.V. glucagon. Histological examination of this liver only revealed steatosis. Biochemical study of the liver tissue showed normal content of glucogen, fructose-1-phosphate aldolase, fructose-1-6 phosphate aldolase (method of SIBLEY and LEHNINGER), phosphorylases, glucose-6-phosphatase, amylo-1-6 glucosidase, acid maltase, and phosphoglucomutase. Because of the absence of symptoms during the first 18 months of life a saccharosetest of 2 g!kg was administered orally with no change of the glucosemia; I.V. injection of galactose did not increase blood glucose. These results will be discussed.
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Disc Electrophoresis of Skin Collagen in Children.
S.NORDIO, R. GATTI and G.AICARDI, Ospedale
Burlo Garofalo, Trieste, Italy. The results of a preliminary research on skin collagen in children are reported.
Collagen has a helical structure of a tripled stranded monomer. Soluble collagen has been shown to exist mainly in the form of alpha and beta components. The AA extracted skin collagen by alkaline, acid and guanidine solutions. Extracted material was examined by acrylamide disc electrophoresis, and the ratio between alpha and beta-components was determined.
Control subjects, prematures, children with mucopolysaccharidosis (Hurler and Sanfilippo diseases), vitamin D-refractory rickets with craniostenosis, osteopsatirosis, osteopetrosis and Tay-Sachs disease were studied.
An increase of above-mentioned ratio and some modification of alpha-component were found in Hurler disease and osteopsatirosis. A study of aminoacid composition of collagen is now performing.
The fascinating problem of possible congenital alteration of collagen production is discussed.
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Insujisance corticotrope euoquant un trouble de la lib& ration de L'ACTH duns un cas de nanisme hypophy-
HBpital Trousseau, Paris, France. Chez un gar qon de 16 am atteint de nanisme hypophysaire idiopathique confirm6 par le dosage radioimmunologique de l'hormone de croissance effectut sur des tchantillons de plasma prklevts au cours d'kpreuves de stimulation de la fonction somatotrope, les explorations compltmentaires montrent en dCficit associt des fonctions thyrtotrope, gonadotrope et corticotrope.
L'insuffisance corticotrope, sans expression clinique, est mise en tvidence par l'tpreuve de l'eau et par l'ttude du Cortisol plasmatique et des cortico'ides urinaires dont le taux est anormalement bas. La rCponse surrtnalienne B 1'ACTH est franche, mais la mttopirone ne produit ni modification du taux des corticoldes, ni ClCvation de 1'ACTH plasmatique. L'hypoglycCmie insulinique reste Pgalement sans effet sur le Cortisol plasmatique. En revanche, l'injection intra-musculaire de lysine-vasopressine synthttique (7,5 unitts) provoque une nette ClCvation du Cortisol plasmatique mesurC par fluoromCtrie: d'une valeur basale de 6 pgl 100 ml, il atteint 13 pg B la 15e minute, 19 pg B la 30e minute suivant l'iniection. Paralltlement. 1'ACTH plasmatiquc, csrim6 par mkthode biologique, dont la concentrarion initiale est infbricure au seuil de dCtection (O,11 mU/100 ml) s'kltve B 0,30 mu a la 15e minute, 0,21 mu B la 30 e minute. A new entity is demonstrated which is probably due to an autosomal recessive gene since the parents in two unrelated families with two dwarfed children each are consanguineous. There is microcephaly and pigmentation of the retina without gross functional alterations shown by electroretinography. The children are mentally retarded. STH output after hypoglycemia is apparently normal.
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Diagnostic Signij'icance of Heart-reactive Serum Factors in Children with Rheumatic Carditis. G. R. BUR-GIO, R.VACCARO and FRANCESCA SEVERI, Clinica Pediatrica dell'universith di Pavia, Pavia, Italy. Children with rheumatic fever were tested for antibodies to heart bv immunofluorescent and antiglobulin consumption tests. Antibody study was also zone on children with various diseases and on healthv children.
We obtained the following statistically significant results by the immunofluorescence: a) Higher frequency of heart-reactive serum factors in acute rheumatic fever (51 positive results out of 116 patients: 511116) than in inactive rheumatic disease (10163). The highest percentage of positive results was obtained during the recurrences; b) Higher frequency of antibodies to heart in acute rheumatic fever with carditis (41171) than without carditis (10145); c) Higher frequency of positive results in children with acute rheumatic fever than in healthy controls (71133) or in children with recent streptococcal infections (tonsillitis [4/23] and scarlet fever [1/12]) , with viral myocarditis (014) and with collagen diseases 'sensu strictiori ' (3120) . No significant differences between acute rheumatic fever and acute glomerulonephritis (7119) were observed; d) No relationship between incidence of antibodies to heart and some acute phase factors (erythrocyte sedimentation rate. C-reactive roteiin. com~lement titer), no relationship with antistr'eptolis~-0 iiter cithcr; e) Relationship between incidence of antibodies to h'eart and serum IgA augmentation, although heartreactive factors in immunofluorescence belong to the three classes of immunoglobulins: IgG, IgA, IgM.
On the basis of these results the immunofluorescent test may be considered of value in the diagnosis of acute rheumatic carditis.
As regards the antiglobulin consumption test, there are significant differences in positive results between acute rheumatic fever (31164) and inactive rheumatic disease (7/34), but not between rheumatic children with carditis and without carditis.
The same sera (151) examined by both tests gave different results in about 1 1, of cases. Following this point it is to be considered that the antibodies to heart in immunofluore~cent test seem to be organ-specific, whilst in antiglobulin consumption test they seem not to be organ-specific. Face a un coma par htpatite, l'attitude pratique proposte est la suivante: -Dans un l er temps l'exanguino-transfusion qui permet de rkaliser une biopsie de foie; secondairement, et en fonction des ltsions htpatiques, poursuite des tentatives d'tpuration, selon les techniques disponibles (exanguino-transfusions, perfusion de foie de porc, circulation croiste inter-humaine).
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Pseudocyst of the Pancreas in Infants and Children. H. MEDOVY, Department of Pediatrics, University of Manitoba, Winnipeg, Canada. The experience of the Children's Hospital of Winnipeg with seven cases of pseudocyst of the pancreas since 1962 is reviewed. Trauma was demonstrated to be the cause in six instances and presumed in one. Early diagnosis often is difficult but surgical treatment by one of several methods is nearly always successful. In two instances trauma was probably inflicted by the parent. As with subdural haematoma in infancy, trauma should be assumed to be the cause unless otherwise proven. Recent fads in bicycle handlebars are likely to cause an increase in the incidence of this condition. Clinical and x-ray findings will be illustrated and the surprisingly scant paediatric literature reviewed. On the second day after the onset of the symptoms, the patient was admitted to the hospital. She was severely ill with peritoneal irritation and a tumour-like mass in the left of the lower part of the abdomen. The sizes of the liver and spleen were within the normal limits. When carefully studied, a few tiny eruptive xanthomas were observed on the face. Though the diagnosis of hyperlipemia was promptly made from a blood sample the surgeon on duty could not, because of the physical findings, abstain from operating. The colon was found to be edematous with narrow spastic segments. Edema and minor homorrhages were observed in the intestinal wall. The mesentery was as if 'infiltrated with milk and chalk'. The pancreas was enlarged, hard and slightly nodulous. A biopsy specimen from the serosa of the colon showed necrobiotic and necrotic changes with accumulation of inflammatory cells and fibrin. The serum showed, after 12 hours in a refrigerator, typical cream-like supernatant and opalescent infranatant. The total lipids were 8,800 mg/ 100 ml and cholesterol 1,400 mg/100 ml. The detailed data of the lipid levels from the next two days are given in table I.
The blood glucose was 130-140 mg/100 ml and there was a mild glucosuria. Insulin was given in small doses during the first postoperative days. The glucose tolerance and tolbutamide tests later on gave, however, repeatedly normal values. Blood amylase was within the normal limits, but in urine, amylase was increased. Blood lipase was elevated up to 1.65 Tietz units during the acute phase. Trasylol was given for 8 days, in order to avoid further lesions in the pancreas. The amylase and lipase values were corrected to normal in three days. The patient was treated with i.v. fluids for four days, and after that with a diet containing of 15 g of fat and carbohydrates and proteins freely. The triglycerides fell to normal level in 18 days, the colesterol being within the normal limits already on the fourth day of treatment. The chylomicrons disappeared in a week, but the pre-B-band was still visible one month later. Free fatty acids were extremely low (0.03 mEqll) during the acute phase, and 500 units of heparin did not cause any increase during the following 15 minutes after the injection. The level of free fatty acids was later on 0.46 mEq/l, but even in that connection, heparin failed to elevate it. Serum uric acid, the liver function tests and serum protein pattern were normal. In order to study fat resorption, 300,000 units of A-vitamin was piven. In the course of 4 hours, the serum level rose &om 34 to 1,870 mU/100 ml, which probably indicates a lowered capacity to clear fat from the circulation. The patient was last seen 2 months after the acute phase and was doing well with a diet of 20-30 g of fat and carbohydrates and proteins freely. The laboratory tests were normal; and even the pre-,8-lipoprotein fraction was no more visible in electrophoreses. The parents of the patient are healthy, but 2 out of the 6 siblings, who are all symptomless, had their triglyceride values on the upper limit of normal (150 and 151 mg/ 100 ml respectively). There was also a pre-/I-band in electrophoreses. In a later sample of one of these two triglycerides were, however, only 61 mg/100 ml. University of Helsinki, Finland. In familial protein intolerance the central metabolic derangement is impaired urea synthesis: hyperammonaemia follows protein intake, the return of plasma amino-N levels is delayed and the rise in plasma urea levels slow and subnormal. No enzyme abnormality has been detected and ornithine abolishes the hyperammonaemia. Hyperlysinuria is constant.
We have studied 1) the metabolic channeling of a load of amino-N, 2) its modification by ORN and 3) the effect of the loads on plasma and urinary aminoacids, the intermediates of the urea cycle being of particular interest.
Two patients and three controls had as a 90 min i.v. infusion 6.6" of 1-ALA, alone and with 1.1 of 1-ORN. Blood was drawn at the beginning and 2 h and 4 '/ z h later, and urine collected for 6 h periods.
All were analyzed for cr-amino-N, urea, ammonia and aminoacids (Beckman Unichrom). The fasting levels of nonessential aminoacids tended to be high in the patients, this being particularly significant for GLN+GLY, ALA and PRO. The levels of the essential aminoacids were normal or low. ARG, ORN and LYS were significantly low (meanf SD: 0.018f0.004*, 0.012f0.003 and 0.04850.022, respectively, in 10 determinations from patients and 0.076f0.038, 0.032&0.008 and 0.125&0.036, respectively, in 6 determinations from controls). ARG/LYS-ratio was normal. CIT was elevated (0.062&0.085 in patients, 0.024& 0.003 in controls) this being believed to reflect a nonspecific impairment of liver function as the activities of the urea cycle enzymes were all normal. The pattern of alteration of plasma ARG, CIT and LYS levels on the loads was similar in patients and controls.
The plasma clearance of ALA on infusion was significantly delayed in the patients, this was associated with a generalized rise in the levels of the other aminoacids in plasma. The ORN supplement partially normalized the picture. The plasma clearance of ORN was also slow in the patients. The patients showed a clearly deficient production of urea from ALA (6 h excretion 2.9-3.1*, controls 5.2-7.4). ORN caused a generalized increase in aminoaciduria in the patients. No abnormal metabolites were detected in the plasma
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Hemolytic Anemia and Abnormal Pyruuate-Kinase.
N.J.BRANDT and H.HANEL, Department of
Pediatrics, Copenhagen, Denmark. A case of hereditary non-spherocytic hemolytic anemia probably due to an atypical erythrocyte pyruvatekinase is presented.
The pyruvate-kinase was characterized as atypical on basis of the following biochemical findings, which were different from the normal enzyme: Michaelis's constant, thermostability, urea inhibition, and electrophoretic mobility.
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Atypical Form of Hypoplastic Anemia in a Six-YearOld Child. P.FONDU, H.LOEB and G. VAN DE VELDE, Brussels, Belgium. This report concerns a six years old boy who presents with a hypoplastic and macrocytic anemia since the age of four years. Clinical examination discloses only some pallor of the skin.
Laboratory investigations afforded no precision on the etiology of the disease. More particularly could be excluded a lymphoproliferative syndrome, a thymoma and a vitamin deficiency. There was no evidence that the anemia was a symptom preceding a malignant hemopathy or a paroxysmal nocturnal hemoglobinurla.
The only successful therapy was the administration of high doses of steroids.
The complexity of this syndrome justified a more elaborate physiopathologic analysis including biochemical and isotopic studies. The possibility of the existence of inhibitors of ery thropoiesis was investigated.
Results are presented and the place to assign to this case in the classification of erythroblastopenic anemia of childhood is discussed. * The unit is mEq/kg or mEq/l throughout the text. de ptdiatrie de Geneve, Gentve, Switzerland. It is well known that administration of parathyroid hormone leads to a rapid increase in the urinary excretion of phosphate, sodium, potassium and a usually decreased excretion of calcium and magnesium. Most experiments were performed on parathyroidectomized animals or hypoparathyroid patients. Previous experiments on normal subjects showed either an increase or a decrease in urinary excretion of calcium and magnesium.
Parathyroid extract (Para-Thor-Mone Lilly) (PTE), was administered intravenously to normal male volunteers and the renal handling of calcium, magnesium phosphorus, sodium and potassium was studied. The glomerular filtration rate (GFR) was measured with inuline clearance. Minutes after PTE administration, phosphaturia increased sharply, without significant change of the GFR or the filtered phosphate. Tubular reabsorption of sodium, potassium, magnesium and calcium significantly decreased during a short period of time. A change in the filtered load of these ions and (or) of the ultrafiltrable calcium and magnesium could not account for an increased urinary excretion of these ions. Afterwards, the subjects still receiving an infusion with PTE, urinary excretion of Ca and Mg gradually diminished to control levels or below.
It is believed that the early increase in urinary excretion of magnesium, calcium, sodium and potassium are secondary to the increased excretion of phosphate.
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The Proteolysis of dietary protein in the stomach results from the action of pepsine HC1, the bonds split being mostly those of phenylalanine, leucine and tyrosine. Of the pancreatic enzymes trypsine splits the bonds with lysine and arginine, chymotrypsine those with tyrosine, phen~lalanine and tryptophane and the carboxypept~dases A and B split the bonds with carboxylterminal amino acids.
Proteolysis is completed in the intestinal mucosal cell by carboxypeptidase A, amino peptidase, prolinase, prolidase, dipeptidase and probably other as yet unrecognized enzymes.
Disturbances which may occur are: disturbed activation of the above named enzymes; disturbed gastrointestinal motility; disturbed innervation and/or perfusion of the gastrointestinal tract and disturbed intracellular function. Small intestinal resection, the blindloop syndrome and protein-losing enteropathy in addition will lead to abnormal protein digestion. This will all lead to protein malabsorption resulting in an excess of peptides reaching the ileocoecal region leading to an increase of the bacterial flora and disturbing the normal bacterial pattern. The result is production of excessively large quantities of normal and also abnormal bacterial metabolites and toxins, as well as osmotic changes within the gut lumen. Diagnostic investigation will therefore have to be focussed on: 1. The gut flora and its metabolites in the faeces. The following examples will be discussed: a) determination of faecal amines content in ulcerative colitis; b) measurement of the low molecular weight fatty acids in the faeces in cases of protein losing enteropathy and small intestinal resection; c) bacterial counts in combination with low molecular weight fatty acids estimation and faecal lactic acid content determination in a case of protein losing enteropathy. 2. Bacterial metabolites resorbed in the colon and excreted in the urine. The bacterial metabolites of tryptophane which appeared in the urine in a case of tryptophane malabsorption will be dealt with. 3. Once the presence of protein malabsorption has been established, one must investigate possible aetiological factors. Hence the determination of peptidase activity in gut mucosa biopsy specimens in a case of coeliac disease and a case of generalized malabsorption syndrome due to mucoviscidosis, will be dealt with.
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Sugar Induced Diarrhoea. BERTI L LINDQUIST, Department of Pediatrics, Lund, Sweden. Two main types of sugar induced diarrhoea exist: (!) Deficiency of disaccharidase activities; (2) Deficiency of the transport systems for monosaccharides. This is, however, more or less an artificial division; as there is a close relation between digestion and absorption of sugars, these processes should be more regarded as two steps of one common function.
During the last decades there have been some discussion wether sugar induced diarrhoea is mainly of osmotic or fermentative nature. Although both mechanisms may exist it could be concluded from the considerable amounts of sugar excreted with faeces in patients with glucose-galactose malabsorption that the diarrhoea is mainly of osmotic origin. This has been confirmed by Launiala in intubation studies: in patients with lactose malabsorption the unabsorbed disaccharide (lactose) caused a considerable movement of water into the intestinal lumen.
Next to the pathophysiology of the disturbed absorption. Glucose tolerance tests as well as intubation studies have shown that a small but definite absorption of glucose occurs in glucose-galactose malabsorption; in upper jejunum it amounts to about 10%. Under normal conditions galactose has been found to be absorbed slightly faster than glucose when these sugars are given separately. In glucose-galactose malabsorption the opposite is the situation: on oral sugar loading tests the fecal excretion of galactose was found to be roughly 2 % times that of glucose, indicating that in this condition the cells of the intestinal mucosa are almost impermeable to galactose.
A most interesting problem seems to be if we are dealing with a defect bound to the intestinal mucosa or a more generalized disturbance. Studies in our department have shown that in cases of glucose-galactose malabsorption there are signs of a disturbed intermediate carbohydrate metabolism. This seems, however, to be related to a secondary carbohydrate deprivation rather than to the basic disease itself; it is also reversable. The same phenomenon has been observed in a malnourished patient with cystic fibrosis of the pancreas.
Although lactase deficiency may be an exception, the acquired forms of sugar malabsorption are probably secondary to unspecific lesions of the intestinal mucosa.
The nature of such a lesion and in what way such a lesion affects the mucosa is, however, still unclear. During recent years this problem has become actualized as there have been described many cases of so-called intractable diarrhoea in early infancy, in which all kinds of monosaccharides are slowly absorbed. In one case observed by us an intestinal biopsy performed in the acute phase showed in certain areas partly destructed villi and villi of somewhat irregular shape, and, furthermore, an increased number of cells, especially plasma cells were observed. The diarrhoea was interpreted as caused by an unspecific lesion of the intestinal mucosa,. primarily inflammatory changes due to an enteric infection but with subsequent damage of the absorption mechanisms causing sugar as well as protein intolerance.
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Renal Glucosuria in Glucose-galactose Malabsorption. G. MEEUWISSE, Department of Pediatrics, University of Lund, Lund, Sweden. The glucosuria of three fasting patients with glucosegalactose malabsorption was measured quantitatively with a sensitive method for the detection of glucose in urine. The concentration of glucose was in the range in which Clinistix gives varying results (15-40 mg/100 ml) or sometimes slightly higher. This corresponded to a moderately increased excretion of glucose per unit time, which was not found in 4 of the parents of the patients. Two of the patients were subjected to forced diuresis by drinking large quantities of water. The glucose concentration fell to values as low as 5 mg/100 ml, which was, however, higher than in controls with diuresis of the same magnitude. The maximal reabsorption capacity of glucose (TmG) was found to be normal in 3 patients and before the attainment of TmG there was not much increase of the glucosuria.
The patients are probably capable of transporting glucose actively in the renal tubuli by another mechanism than in the intestinal mucosa. It was speculated that in normal individuals the mechanism responsible for the bulk transport of glucose in the small intestine has some task, but only a minor one, in the kidney. N) on L-alanvl-L-gluta&i/ acid, ~-alan~l-~-hro~iAe, grid glycyl-~-l~u-cine are very low in porcine intestinal mucosa from early fetal development (2 cm C-R length). The activities increase uniformly up to the stage of 14 cm C-R length. The L-alanyl-L-proline dipeptidase activity thereafter remains at about the same level throughout the whole developmental period. The other two activities, however, increase considerably from the stage of 14 cm C-R length. The values registered in newborn piglets not fed with colostrum are 2-3 times higher than those from slaughtered pigs. However, these activities decrease abruptly and significantly after that the newborn pig has ingested colostrum.
Developmental Changes in Intestinal Dipeptidases oJ Fetal and Neonatal Pig as Related to Changes in the
The electron microscopic studies reveal a striking parallelism between enzyme levels registered and appearance of microvilli in the absorptive cells. Microvilli are practically lacking in fetuses of 2 cm C-R length but begin to differentiate in the 45 cm fetuses. With proceeding fetal development they reach step by step the appearance earlier noted in the mucosa of newborn piglets [MATTISSON and KARLSSON, 19661 .
The results obtained complete and illustrate earlier findings in man and rat [LINDBERG, 19661 . Correlation between structure of mucosal cells and magnitude of dipeptidase adtivity thus exists in rat [LINDBERG and OWMAN, 19661 and pig. Moreover, in man it has been shown that intestinal dipeptidase activities are significantly reduced in coeliac disease [LINDBERG et al., 19681 where the structure of the mucosal cells, i. e. the microvilli are known to be disordered.
The decrease of the dipeptidase activities after colostrum ingestion cannot yet be satisfactorily explained. Experiments performed in vitro did not demonstrate any direct inhibitory effect of procine colostrum on the activities, while other experiments in vivo have shown that the decrease is connected in one way or other with the ingestion of colostrum.
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Intestinal Enterokinase Dejiciency. A newly recognized disorder of protein digestion in early infancy. B. HA-DORN, Department of Pediatrics, University of Berne, Berne, Switzerland. Proteolytic enzymes of the pancreas are stored in the gland as inactive precursors (zymogens). They become activated only after the pancreatic secretion has reached the duodenum. The key enzyme in this activation process is enterokinase, a proteolytic enzyme secreted by the mucosa of the small intestine. Enterokinase converts the proenzyme of trypsin (trypsinogen) into active trypsin; trypsin then activates the other pancreatic zymogens (chymotrypsinogens and procarboxypeptidases).
Thus enterokinase is the key enzyme in this process and enterokinase deficiency must result in a complete failure to activate pancreatic zymogens.
So far, two cases of intestinal enterokinase deficiency are known [l, 21. In both patients the disease manifested as a severe disturbance of protein digestion with diarrhoea from birth, failure to thrive, anaemia and severe hypoproteinaemia.
The biochemical evidence, that the primary defect of protein digestion in these patients is due to enterokinase deficiency is provided by three observations: 1. In the duodenal fluid, the activities of the proteolytic enzymes trypsin, chymotrypsin and carboxypeptidase are undetectable or extremely low. The addition of enterokinase to the fluid in vitro results in a rapid appearance of normal activities of all three enzymes. From this it must be concluded that the pancreatic zymogens are secreted normally into the duodenum, but can not be activated. 2. After Gel-filtration of duodenal fluid enterokinase activity can be directly measured. It is undetectable in the patients duodenal fluid. Two patients with intestinal enterokinase deficiency have been studied; both were girls, who presented with diarrhoea from birth and failure to thrive. Only one of the children developed hypoproteinaemia [I] . Investigations showed absence of proteolytic activity in the duodenal juice; chymotryptic and carboxypeptidase activity appeared after the addition of trypsin. The addition of a small amount of enterokinase to the juice resulted in rapid and complete activation of pancreatic proteolytic enzymes; normal levels of trypsin, chymotrypsin and carboxypeptidase appeared in the duodenal juice, showing that the precursor forms of all these enzymes were present. In the first patient enterokinase activity was assayed [2] after gel filtration of the juice on a Sephadex G-100 column and was not detected; enterokinase activity was similarly absent in the soluble fraction of a homogenised duodenal biopsy specimen, although it was present in control mucosal biopsies from patients with coeliac disease. Duodenal biopsies from both children were normal to light and electron microscopy and had normal disaccharidase activities.
Both children had steatorrhoea in early infancy but as their general nutritional state improved, fat absorption became normal. Despite the absence of proteolytic activity in the duodenal juice, faecal trypsin was present in normal concentrations. In both children treatment with oral pancreatic extract resulted in prompt control of symptoms and in improved growth.
The clinical and laboratory features of trypsinogen deficiency disease [3, 4, 51 appear identical with those of our patients, and this diagnosis was originally made in our first case. We suggest that enterokinase should be assayed in patients with trypsinogen deficiency disease.
A simple screening test for enterokinase deficiency has been developed. The sample of duodenal juice to be tested, which is deficient in tryptic activity, is incubated with juice from a patient with known exocrine pancreatic insufficiency; the latter contains enterokinase but no trypsin. After incubation the mixture is assayed for trypsin, in enterokinase deficiency trypsin will appear. BIER, HBpital Trousseau, Paris, France. An infant which we studied with Allison presented during the first month of life with diarrhea, anemia and important hypoproteinemia. The child's duodenal juice showed an isolated lack of trypsin activity. Similar cases have been described by TOWNES [I, and have been interpreted as 'trypsinogendeficiency-disease'. In our case some findings made us suspect that not a complete lack but rather an abnormality of trypsinogen was present: The gelatine-film test for trypsin activity in stool was strongly positive. The duodenal juice appeared to have activity towards the synthetic trypsin substrate B.A.N.A. (benzoylarginine-naphthylamide) but did not react with other substrates like haemoglobin, gelatin and B.A.E.E. (benzoylarginine-ethylester). We now attempted to activate the patient's pancreatic zymogens with bovine crystallised trypsin using short activation times and without adding calcium. With this procedure chymotrypsin and procarboxypeptidases were readily activated but no additional trypsin was found suggesting that the patient's trypsinogen was not activated.
At this point of the investigation we learned of a similar case [4] in which intestinal enterokinase deficiency was found to be the cause of this syndrome. We therefore attempted to activate the patient's duodenal juice with a duodenal juice containing enterokinase but no trypsin (we obtained this from a patient with complete pancreatic insufficiency). With this method the patient's trypsinogen was readily activated. Incubation of the patient's duodenal juice with normal duodenal mucosa also resulted in trypsinogen activation, an ileal mucosal homogenate, however, failed to activate. Direct measurements of enterokinase activity in duodenal juice and mucosa of the patient were performed by HADORN [5] and confirmed enterokinase deficiency.
Although trypsinogen of animal origin can be activated by crystalline trypsin in nitro, human trypsinogen appears to resist the activation with exogenous crystalline trypsin. On the other hand the activation of human trypsinogen by enterokinase is rapid. Furthermore this process is facilitated after addition of calcium and dialysis of the duodenal juice.
Since it is difficult to activate human trypsinogen with exogenous bovine trypsin (a method used by TOWNES and MORRIS in an attempt to prove trypsinogen deficiency) we would like to raise the question whether the cases described by these authors may have suffered from the duodenal enterokinase deficiency rather than from a defect of pancreatic trypsinogen. FIGARELLA has recently described two human trypsinogens. Therefore, if trypsinogen deficiency exists one would have to admit that a common precursor of these two zymogens is involved.
An additional defect which we found in our patient was deficiency of phospholipase. Phospholipase depends for its activation from trypsin. It is not unlikely that non activation of phospholipases has caused the transitory steatorrhea which is observed in enterokinase deficient infants. altered villous pattern in coeliac disease ('flattened mucosa'). This appearance was thought at first to be specific to that disease but further evaluation showed it to be present from other reasons than wheat gluten intolerance. A wide appraisal of the findings of many workers can now clarify the actual diagnostic value of alterations in villous structure revealed in biopsies. The occasions in which this investigation is of real clinical value will be discussed.
The technique has proved of great value in the study of enzymatic activities in the mucosa, particularly in relation to the digestion of sugars. For some years the technique was of research value in this field but again an appraisal of findings now clarifies the limits of its usefulness in clinical practice.
Specific structural alterations of the mucosa in certain rare disorders of small intestinal function such as intestinal lymphangiectasis and abetalipoproteinaemia can also be revealed.
The technique still has research potential in the delineation of other disorders of enzyme function particularly in regard to protein digestion and absorption and also to the immunological aspects of the small intestinal mucosa. In these areas clinical application is still not fully clarified.
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Disturbances of Intestinal Fat Transport. J. REY, HBpital des enfants malades, Paris, France. Disturbances of intestinal fat transport include all the anomalies concerned with the entry of monoglycerides and free fatty acids into the cells of the intestine, resynthesis of triglycerides, the formation of chylomicrons, and the discharge of fats into the intercellular spaces and their passage in the lymphatics.
In the first part we shall review the principal steps of digestion and absorption of fats, emphasizing the role of bile salts in their solubilization as micelles. So far as resynthesis of triglycerides is concerned, we shall discuss the regulatory mechanisms inside the cells of the intestine, the mechanisms of formation of chylomicrons, and the factors which influence their distribution between the lymphatic and portal-venous systeme.
In the second part, we shall review all the pathological conditions in which a disturbance of intestinal fat transport occurs. We shall briefly comment on deficiencies of bile salts and malabsorption syndromes with atrophy of the intestinal mucosa. We shall discuss more thourouehlv defects in chvlomicron formation. either seconda6 ;o a-8-lipoproteinernia or idiopathic, both remarkable exam~les of interccllular block of fat transport facilitating he understanding of certain details of normal transport mechanisms. Finally, we shall present some examples of anomalies of the lymphatics with stasis of lipids in the lamina propria and at the base of the absorptive cells themselves.
The use of MCT for diagnosis and treatment of these entities will be discussed in conclusion.
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Hormonal and Metabolic Interrelationships in Malnutrition. R. D. G. MILNER, MRC Tropical Metabolism Research Unit, University of the West Indies, Kingston, Jamaica. Malnourished Jamaican infants between 8 and 22 months and weighing 3.2 to 8.6 kg were studied. Clinically most infants had marasmic-kwashiorkor; a few had marasmus and a few kwashiorkor. During recovery, they grew very quickly and were thus suitable patients in whom to study the hormonal changes associated with malnutrition and with the 'catch-up' growth characteristic of recovery.
Plasma concentrations of glucose, free fatty acids (FFA) a amino nitrogen, insulin and growth hormone (GH) were measured in response to intravenous glucose (0 : 5 g/kg), intravenous glucagon (0.1 mg/kg) or to a mlxture of the 10 essential amino acids given intragastrically (0.5 g/kg). Venous blood samples were collected before and at 3, 10, 30 and 60 min after glucose or glucagon and before and at 15, 30, 60, 120 and 180 min after the amino acid load. Each test was performed shortly after admission (sick infants) and again 6-12 weeks later, when the children had clinically recovered (well infants). Fasting levels of plasma FFA and GH were high in the sick infants and fell on revery, while insulin levels were low and rose with recovery. Glucose tolerance was impaired in both sick and well infants. In the sick infants there was no insulin response to i.v. glucose, but in the well infants a significant rise occurred at 3 min. Glucagon caused arise in plasma glucose in both groups but failed to cause a significant rise in plasma insulin levels. Plasma GH rose following i.v. glucose or glucagon, but the rise after glucose did not differ from that caused by the stress of 5 venepunctures, whereas that due to glucagon was greater. The amino acid load caused a similar rise in a amino nitrogen in both groups which was maximal at 60 min. This was not associated with a significant change in plasma insulin levels, but a fall in plasma GH levels in both groups.
Conclusion: Insulin secretion is impaired in infantile malnutrition and does not become normal on recovery of the child. High fasting plasma GH levels in malnourished infants can be further stimulated by stress or glucagon or depressed by intragastric amino acids.
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Localization Rabbit intestinal sucrase-isomaltase complex was isolated and precipitating antisera were obtained from guinea pigs. Antibody-ferritin conjugates were prepared and reacted with rabbit small intestinal mucosa. Ferritin of antibody-ferritin conjugates was localized with the electron microscope. It will be shown that the antibody recognized sucrase-isomaltase at the surface of undisrupted microvilli. It was concluded that the sucrase-isomaltase complex in the rabbit was either membrane-bound, i.e. tharit constituted an integral part of the outermost layer of the microvillous membrane, or that the enzyme complex was apposed directly onto the microvillous membrane but was not part of the glycocalyx of the enterocy tes.
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A Rare Type ofE. coli Gastroenteritis. A.HOLZEL, Department of Child Health, University of Manchester, Manchester, England. From the end of December 1968 until May 1969 an unusual form of infantile gastroenteritis was encountered. Eighty cases during that period showed all degrees of severity, but serious forms predominated and carried a high fatality rate, particularly among infants with gross congenital malformations. In spite of the mainte-nance of electrolyte and acid base balance absorptive capacity of the alimentary tract was completely disrupted and any attempt of oral feeding lead to a relapse of vomiting and diarrhoea. Intravenous alimentation had to be continued for periods up to six weeks. In patients who recovered intolerances for mono-and disaccharides persisted for many weeks. In the babies who succumbed liver failure had become irreversible
The aetiological agent is assumed to be E. coli 0114 which has previously only been found in two outbreaks. The organism was resistant to ten of the common antibiotics.
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Functional Hospital, London, England. The response of the intestinal mucosa to the intraduodenal instillation of gluten was evaluated in a 5%-year-old child with coeliac disease, in remission following a gluten-free diet for 3 years. Biochemical studies, serum IgA assays as well as dissecting, light and electron microscope investigations of small intestinal mucosal biopsy specimens were performed before the instillation of gluten and 2, 48 and 96 h after.
No clinical, biochemical or immunological changes occurred during the period of investigation. When examined with the dissecting and the light microscope, the mucosa showed after the instillation only slight changes, consisting mainly of oedema. Ultrastructural changes were evident in the mucosa only 48 and 96 h after the instillation and consisted of increased degeneration and shedding of villous epithelial cells through their detachment from their basement membrane as well as burrowing of round cells, mainly lymphocytes, through the villous epithelial cells. The basement membrane beneath the epithelium and around the endothelium of small blood vessels was grossly thickened. The lamina propria was heavily infiltrated with lymphocytes, plasma cells and some mast cells. The vascular endothelium showed hypertrophy.
These changes suggest that gluten does not exert a direct toxic effect on the villous epithelium. They are consistent with pathological changes of a secondary nature possibly as a result of a delayed type immunological response.
Further similar studies on other patients are in progress.
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Congenital Chloride Diarrhea. H. LOEB, P. PETIT, M.VAINSEL, M.L.BUYLE and A. PIEPSZ, Brussels, Belgium. This report concerns a six-year-old boy who presents a congenital chloride diarrhea with metabolic alcalosis (pH: 7.51, total CO,:26 mEqO/,,), hypochloremia: (83 mEqO/,,) and hypokaliemia (3.0 mEqO/,,).
Clinical examination discloses weight and growth retardation.
Renal function is characterized by a reduction of the glomerular filtration rate (inuline clearance: 59 ml/ mint1.73 m 2 ), an isothenuria with unresponsiveness to A.D.H., an aciduria and a lowered phosphorus threshold.
Histological study of the kidney principally shows important lesions of glomerular sclerosis.
The physiopathological mechanisms of this disease are discussed.
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Bile Acid Metabolism in Liver Disease of Infancy.
A.NORMAN, BIRGITTA STRANDVIK and R. ZET-TERSTROM, Department of Pediatrics, Karolinska Institutet, Stockholm, and Department of Clinical Chemistry, Danderyd Hospital, Danderycl, Sweden. Rile acid metabolism has been studied in patients with extrahepatic biliary atresia and intrahepatic cholestasis of infancy (neonatal hepatitis syndrom) after administration of cholic acid-24-14 C. More than 95 % of excreted isotope was recovered in urine of infants with intrahepatic cholestasis as well as of infants with extrahepatic biliary atresia. In both conditions all bile acids were conjugated prior to excretion.
Follow-up studies of infants with intrahepatic cholestasis of infancy were done. In infants with persisting malabsorption the bile acid excretion to the intestines was markedly decreased, whereas in infants with no clinical symptoms no disturbance of bile acid excretion was found.
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Activation ofBilirubin Excretion. ARNE F. BAKKEN, Pediatric Research Institute, Rikshos~italet. University of Oslo, Oslo, Norway. To be excretable, unconjugated bilirubin (UB) has to be coupled to glucuronic acid by the enzyme bilirubin-UDP-glucuronyl transferase (BGT) (EC 2.4.1. 17). This conjugated bilirubin (CB) is excreted into the bile and urine by an active process which in this work is called bilirubin excretase (BE). A delayed activation in BGT and BE is an important factor in the hyperbilirubinemia found in normal newborn infants. It has been shown that UB functions as a trigger for BGT and that CB is a trigger for BE.
It has been found that these two factors in the bilirubin excretory system are activated earlier in erythroblastotic infants than in normal newborn infants. This is explained by the high level of UB and later CB before birth and early after birth in these infants.
As the heavily immunized erythroblastotic infants will be able to excrete bilirubin at an earlier time after birth than the less immunized infants, they will need exchange transfusions for a shorter time after birth than less immunized infants. It was found that the last exchange transfusion was performed on the most erythroblastotic infants about 15 hours (as a mean) after birth, the same findings in the less immunized infants was about 60 hours. This shows how the time of activation of enzymes directly may explain clinical experiences. Exchange transfusion early after birth will therefore-as far as the bilirubin is concerned-be more successful in the most erythroblastotic infants because the liver in these infants has a greater ability to conjugate and excrete bilirubin shortly after birth.
51
Effet du phinobarbital sur la bilirubinimie et l'actioiti du systime Glucuron~l-transfrasique cher une jillette prisentant une maladie de Crigler et Najjar. hyper-bilirubintmie non conjugute. Le diagnostic a ttt confirm6 par la dttermination de la valeur de l'activitt de la Glucuronyl-Transftrase, ttudite sur un fragment de foie prtlevt par biopsie. L'efficacitt de la Lumitre Bleue est retrouvte. L'inttrCt de notre observation rtside dans une ttude des variations de la bilirubintmie et de l'activitt du systtme glucuronyl-transftrasique au cours d'un traitement par le Phtnobarbital: Le Phtnobarbital fait chuter de fayon spectaculaire la bilirubintmie et augmente l'activitt enzymatique du systtme GluronylTransftrasique.
Ces faits sont en accord avec diverses donntes et hypothtses rtcemment expostes dans la Litttrature concernant le rBle activateur du Phtnobarbital sur certains systtmes enzymatiques, en particulier le systtme Glycuronyl-Transftrasique htpatique.
I1 est actuellement permis de suggCrer qu'il existe difftrents degrts de gravitt de la maladie de Crigler et Najjar. A cBtt des cas extrCmes qui seraient analogues aux rats de Gunn, totalement dtpourvus de la possibilitk de glucurono-conjuguer la bilirubine, il existe des malades comme notre cas, dont les possibilitts sont trts amoindries mais rtelles. L'ttude de la variation de la bilirubintmie sous Phtnobarbital peut Ctre un moyen de stparer les insuffisances relatives du systtme Glycuronyl-Transftrasique des deficits totaux de ce meme systtme. L'emploi du Phtnobarbital dans un but thtrapeutique, comme traitement d'appoint pendant la pkriode dangereuse oh risque de s'installer un icttre nucltaire, et comme thtrapeutique au long cours par la suite, peut Ctre propost dans le premier groupe de cas.
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Controlled Trial on the Use of Phenobarbitone in the Prevention qf Neonatal Hyperbilirubinemia. M.VEST, K.WEISSER, E. SIGNER and A. OLAFSSON, Children's Hospital, University of Basel, Basel, Switzerland. The effect of phenobarbitone on the development of hv~erbilirubinemia was assessed in a double blind study. All infants entering the hospital within 24 hours after birth were randomly allocated to one of two series, which received injections either of phenobarbitone or of the solvent alone. Neither the nurse nor the doctor knew whether a child received barbituric acid or the placebo. Each child received 10 injections in the course of three days. The first injection was given immediately after admission and the others at eight-hour intervals.
The dose used was 0.1 ml i.m. (1 mg) in a single dose in infants less than 1000 g, 0.2 ml from 1001-1500 g and so on, increasing to 0.5 ml i.m. for infants weighing 2501 or more grams.
Serum-bilirubin was measured daily and less frequently a red cell count, hematocrit, reticulocytes, prothrombin and pH by Astrup technique. In addition each child was examined daily by a doctor.
The results of the study and its implication with regard to the handling of hyperbilirubinemia in the newborn will be discussed.
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Benign The syndrome of the so-called 'benign recurrent intrahepatic cholestasis' was first bescribed by SUM- MERSKILL and WALSH [I9591 and TYGSTRUP [1960] .
Until now 26 cases have been reported in medical literature, almost all in adults.
In the last few years we observed 3 cases in children (2 patients are sister and brother). The onset of the symptoms in all these cases was in the 3rd trimester of the first year of life. The symptoms were severe itching followed by jaundice and acholic stools. The attacks lasted from several weeks to many months.
The first patient is a now 13 3 !,,-year-old girl. She had 3 attacks recurring at intervals from 5 months up to 2 % years. The last attack was 3 % years ago.
In her brother-now 2 years of age-the first period of jaundice lasted 5 months and after an interval of 4 months, the next relaps occurred. The child is still severe jaundiced.
In the third ~atient-2~/,, years old-until now 3 attacks have been observed. The last icteric phase, beginning in August 1968, is still present.
The clinical symptoms and the results of laboratory examinations, including liver biopsy specimens, are re~orted. A review of the cases described in medical lirkrarure is given. Differcn~ial diagnostic problems etiological and pathogenetic considerations are discussed. Michele L.G., nte le 22.11.56, est la neuvitme enfant d'une fratrie de dix, issue de deux mariages. Pas d'icttre neonatal. Dtveloppement psycho-moteur normal. A un an, elle est hospitaliste pour une primo-infection tuberculeuse. Une htpatomtgalie est dtjh signalte mais elle ne fait l'objet d'aucun examen compltmentaire.
A 11 ans 9 mois, elle est hospitaliste aprts quelques jours de fitvre avec anorexie. On constate les faits suivants: taille 132 cm (-2 D.S.),poids24,800kg(-2D.S.). I1 existe un subicttre modtrC associt a une htpatomtgalie de 19 cm sur la ligne mammtlonnaire. -Biologiquement, la rttention biliaire est discrPte (1,5 mg p. 100 Norway. The amino acid metabolism has been studied in 4 children with chronic tyrosinosis (hereditary tyrosinemia), 2 infants with acute tyrosinosis, 3 infants with fructosemia, 4 newborn infants with derangement in liver function of unclear etiology and 1 infant with an unclassified liver disease.
Particular attention has been paid to the methionine and tyrosine levels and to the excretion of tyrosine metabolites. In the newborn infants studied, elevation of the serum and urine levels of amino acids was observed and all of them showed marked tyrosyluria. Since elevated tyrosine levels and tyrosyluria are found in about 1 % of the newborn little attention can be attributed to this finding. In the chronic stage of tyrosinosis, elevated serum tyrosine, generalized aminoaciduria with particularly high tyrosine excretion and tyrosyluria are the dominating findings. In the acute stage, however, there is a more generalized hyperaminoacidemia with particularly high methionine levels, generalized aminoaciduria and tyrosyluria. In fructosemia the amino acid levels in serum and urine and the tyrosyluria are of the same magnitude as in the acute stage of tyrosinosis. In the unclassified liver disease the findings were similar shortly before death. During the first year of life the diagnosis of tyrosinosis (hereditary tyrosinemia) cannot therefore be based on the amino acid and phenolic acid levels in serum and/or urine alone.
Another finding which has been well substantiated in this study, is the great variation in the amino acid metabolism depending upon the stage of the disease and the condition of the patient at the time of the study.
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Excretion Thus, a boy aged 12 had hypertension (1751 140 mm Hg) for 10 days after laparotomy. A 5-year-old boy developed an unexplained episode with generalized convulsion followed by complete paralysis and hypertension (1751120 mm Hg) lasting for 6 weeks. The 24 h urinary output of epinephrine and norepinephrine then was found to range between 19 and 30 pg/ 24 h, and 30 and 50 pg respectively. Since the age of 3 years an 18-year-old girl has had recurrent attacks of abdominal colics, pains in the back and legs, anorexia, vomiting, signs of peripheral and central neuropathy of the motor system and hypertension (180/150 mm Hg) lasting for 3 to 10 days. The symptoms were compatible with acute intermittent porphyria. The attacks were associated with further elevation of plasma tyrosine and concurrently very high urinary excretion of norepinephrine (200 to 330 ,ug/24 h), epinephrine (20 to 90 fig124 h), 3-methoxy 4-hydroxymandelic acid (10 to 30 mglh) and delta-aminolevulinic acid (100-250 mg/g creatinine). The symptoms were directly related to the biochemical abnormalities. An angiogram revealed 2 hepatomas in the right lobe of the liver. At laparotomy the larger hepatoma (7.5 cm in diameter) could be removed. There was severe nodular cirrhosis of the liver and normal appearing adrenal glands. No cathecholamine producing tissue could be found within the liver. Delta-aminolevulinic acid synthetase was normal in the liver but elevated in the hepatoma. After surgery she has had less frequent attacks and excreted less cathecholamines and deltaaminolevulinic acid. Tyrosine metabolism was unaffected. The hepatomas were believed to be secondary to the liver cirrhosis caused by tyrosinemia.
It was subsequently found that the two other patients also excrete abnormally high amounts of deltaaminolevulinic acid (46-60 and 9-15 mg/g creatinine respectively.
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Inborn Lysosomal Diseases of the Liver. P. A. OCKER-MAN, Department of Clinical Chemistry, University Hospital, S-22005 Lund, Sweden. Inborn lysosomal diseases in a concept coined by Hers after his discovery in 1961 in patients with glycogen storage disease type I1 of an inherited defect of a-glucosidase, a lysosomal enzyme. Inborn lysosomal diseases are systemic disorders with varying involvement of the liver. For the investigation of these disorders and for an exact diagnosis, studies on liver tissue have been of great importance. It is, therefore, recom-mended to do liver biopsy much more often than has hitherto been the rule. It is very important to perform electron microscopy, enzyme assays and chemical determinations on the tissue obtained.
Classification of inborn lysosomal diseases according to chemical assays of material stored does not give a good separation between the entities. Several different substances are often stored, e.g. glycosaminoglycans, glycolipids and glycoproteins in gargoylism and glycosaminoglycans and glycolipids in GMI-gangliosidosis and some cases of metachromatic leucodystrophy. An enzymatic classification has been suggested by Hers, but current knowledge does not yet suffice for such a classification.
The finding of lysosomal enzyme defects in the liver and other organs had lead to a study of the functions of these enzymes in normal tissues. Up to now these functions have been very incompletely known or practically unknown.
The finding is described of various molecular forms of B-galactosidase, j3-glucosidase, N-acetyl-B-glucosaminidase and or-mannosidase. The degradation of naturally occurring substrates by these enzymes and their possible relation to gargoylism, Gaucher's disease, Tay-Sachs' disease and mannosidosis is discussed.
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The Diagnosis of Asymptomatic Wilson's Disease.
H.SCHARER, E. RUTER and H.BICKEL, Heidelberg, Germany. A 10-year-old boy with a silent past history developed icterus and died two weeks later in hepatic coma. At autopsy, the liver showed fine granular cirrhosis and a copper content of 520 p g per gram dry weight. The examination of all four female siblings revealed signs of hepatic involvment. In the two older sisters (age 13 and 14) the serum bilirubin was slightly increased, but the values for the transaminases, copper and ceruloplasmin were normal. The liver biopsy showed minor histological changes. In the two younger sisters (age 8 and 9) the serum bilirubin and copper were normal, but the transaminases increased and the ceruloplasmin was decreased. Histologically, one of these girls had a granular cirrhosis and both fatty degeneration of the liver. Under penicillamine (900 mg/day), the urinary excretion of copper increased normally in the two older girls, but more than 10-fold in the two younger ones, reaching values of 2.38 and 2.72 mg/day on the second day of administration, respectively. Neurological signs and Kayser-Fleischer rings were absent in all 4 subjects. This family underlines the need for more refined techniques in the diagnosis of asymptomatic Wilson's disease. Therefore, further investigations (including the measurement of CU 64 incorporation by a whole body counter) are in progress to find out, if also the two older sisters are also affected.
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Prednisone Treatment of Congenital Hypoplastic Anaemia. S. SJOLIN and L.WRANNE, University Hosoital. Deoartment of Pediatrics. Umea. Sweden. Six $ati&ts' suffering from conge;ital hiPoplastic anaemia and treated with ~rednisone are ~resented.
Three of them responded well and showea reticulocytosis followed by haemoglobin increase. Prednisone doses less than 15 mg daily seemed ineffective, while higher doses did not give a better response. By giving prednisone intermittently, marked growth retardation was avoided during observation periods of 4-13 years.
The other three patients responded less well. It was not possible in these cases to elicit reticulocytosis regularly, and reticulocytosis was never followed by a corresponding haemoglobin increase. One of these patients died from pneumonia at the age of 4 months. The other two have been treated for 4 and 5 years respectively with prednisone given intermittently, and with blood transfusions. Only moderate or mild growth retardation was observed.
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Erythrocyte burg, Hamburg, Germany. The concentration of total and individual phospholipids was determined in plasma and erythrocytes of adults, neonates and in patients with Rh erythroblastosis and hemolytic anemias. The phospholipids were extracted and separated by one-dimensional thin layer chromatography into the 6 fractions phosphatidyl ethanolamine (PE), phosphatidyl serine (PS), phosphatidyl choline (PC), lyso-phosphatidyl choline (LPC), sphingomyeline (Sph) and nonidentified phospholipids (NIDP).
In neonates, the total amount of plasma and erythrocyte phospholipids was significantly decreased (1.32f 0.20 pmol/ml plasma, p< 0.001; 3.03f0.65,10-lo pmol/erythrocyte, p< 0.001) compared with the data of the adults (2.88f0.69 pmollml plasma; 4.111 0.37,10-lo pmol/erythrocyte). Corresponding to the total amount, all the individual phospholipids were diminished in the plasma, whereas in red cells only the content of PC, PE and PS was reduced. The Sphfraction was unchanged, i.e. the relative content of SD~ was sicnificantlv higher in newborn ervthrocvtes @9.70f2.&%, p<0.061) than in those 'of adults (24.17+O.83OL, In the newborns with Rh erythroblastosis the decrease of total and individual erythrocyte phospholipids was less marked than in normal newborns. Moreover, the amount of PS was increased. In the plasma the phospholipid patterns of the two groups of newborns were identical.
No differences could be demonstrated between the plasma phospholipids of adults and patients with hemolvtic anemias. whereas in some but not all ~atients a significant decrease of the erythrocyte PC-traction was evident. In these ervthrocvtes the NIDP was sliehtly increased, whereas (he coitent of PS, PE and Sph was unchanged. The total phospholipid content was reduced.
These data indicate that the reduction of the phospholipid content of neonate erythrocytes is due to the decreased plasma phospholipid concentration, whereas the alterations of individual erythrocyte phospholipids in patients with Rh erythroblastosis and in hemolytic anemias suggest a defect in the erythrocyte itself. gen, School of Medicine, Department of Pediatrics, Bergen, Norway. Four cases of osteopetrosis, with manifestations within the first months of life, are presented. The first two cases were siblings. One of them received no therapy, the other 12 blood transfusions and antibiotics. Therapy had no influence on the thrombocytopenia and haemolytic process in case 2, and he developed rachitis-like changes and a decrease in serum calcium during hospitalization. Both these two siblings died at the age of 5 months. The last two cases have been on prednisone therapy for 21 and 14 months respectively. Case 3 is now doing well on prednisone, 7.5-10 mg every other day. Her mental and statomotoric development has so far been normal. Optic nerve decompression was performed in March 1968, and the eye on which the operation was performed still retains some vision. Case 4 was started on steroid when he was about 3 months older than case 3. Splenectomy had to be performed due to high prednisone requirements, and he still needs prednisone, 15 mg every other day. He seems, unfortunately, to be blind and slightly retarded.
Heparin seems to be of no practical value in this disorder. Cellulose phosphate therapy resulted in impaired calcium absorption. The resulting hypocalcemia seems, however, to have very little, if any, effect on the underlying disease.
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Serum lipoproteins: Methodolo,<y and Class$ication of Primary Disorders. JUNE K. LLOYD, Institute of Child Health, University of London, London, England. Serum lipoproteins may be separated by electrophoresis, by ultracentrifugation, and by precipitation techniques. Of these methods, paper electrophoresis with subsequent staining of the lipid moiety [I, 21 is the simplest and yields considerable qualitative information. Four major lipoprotein classes can be detected; beta-and alpha-lipoproteins, chylomicrons in the post absorptive state, and pre-beta-lipoproteins in certain pathological states. Because dye uptake differs between the various lipid classes present in the lipoproteins, quantitation by elution or densitometry may be misleading. Preparative ultracentrifugation in a density gradient enables individual lipoproteins to be characterised and their individual components analysed ; it is an expensive and time consuming technique and is usually reserved for research purposes. Precipitation of all the low density (beta and pre-beta lipoproteins) may be used in circumstances where more detailed study is not required. Immunochemical methods are available for characterisation and quantitation of the protein moiety.
Classification of disorders of serum lipoproteins is now based upon the major lipoprotein class affected although the terminology may still include the predominant single lipid involved. The primary deficiency states are a-beta-lipoproteinaemia and Tangier disease (alpha-lipoprotein deficiency). Primary hyperlipoproteinaemic states may be divided into three broad groups corresponding to the main lipoprotein fractions: chylomicrons, beta-and pre-beta lipoproteins [3] FREDRICKSON et al., 1967 [I] ). It is inherited as an autosomal dominant; the gene frequency is unknown. Homozygous individuals have cholesterol levels of 700-1000 mq/100 ml, develop xanthomata in childhood, and often die from myocardial infarction in adolescence. Heterozygous subjects have cholesterol levels of about 300-500 mg/100 ml, are usually symptomless in childhood but may develop corneal arcus, and have an increased risk of cardiac infarction in adult life. Treatment designed to lower serum betalipoprotein levels is now generally considered desirable particularly when the diagnosis is made in childhood.
Dietary treatment, consisting of reduction in the intake of saturated fat and the addition of polyunsaturated fat, usually achieves significant reduction in serum cholesterol in heterozygous patients. In 10 such children mean levels were reduced from 361 mg/100 ml to 283 mg/100 ml (21%). The addition of clofibrate (chlorophenoxyisobutyrate) 20-30 mg/kg to the dietary regime resulted in a further reduction; in 6 children mean serum cholesterol levels fell from 297 mg/ 100 ml to 254 mg/100 ml (15%).
Treatment of the homozygous state is unsatisfactory in that normal levels of serum betalipoprotein have not been achieved. In one girl treatment with a polyunsaturated diet combined with clofibrate and cholestyramin.e lowered cholesterol levels from 1000 mg/ 100 ml to 600 mg/100 ml; nevertheless over a 12-month period her large xanthomata regressed considerably. Moderate reduction of serum cholesterol may therefore be clinically beneficial and treatment should be continued in these patients. 
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Fat and Carbohydrate Induced Hypartriglyceridemia. J. REY, H8p. des enfants malades, Paris, France. These two types of hyperlipoproteinemia are characterized by the presence of an excess of particles in the plasma of very low density.
In the fat-induced hyperlipemia, these particles are chylomicrons, synthesised in the intestinal mucosa from exogenous fatty acids and consisting mainly of triglycerides (90%); the concentrations of low density and high density lipoproteins are slightly lowered. This accounts for the changes in plasma lipid levels. Thus, the triglycerides are markedly increased, their levels exceeding 50 or even 100 g per litre, and cholesterol and phospholipid levels are increased only slightly. The proportion of esterified cholesterol is lowered, because of the particularly large amounts of free cholesterol in the chylomicrons.
In carbohydrate-induced hyperlipemia, it is the pre-/3 lipoproteins of endogenous origin which are in excess. Their cholesterol content (20%) and that of phospholipid (10%) is much greater than that of the chylomicrons and the level of triglycerides is proportionately lower. These differences are connected with the lipoprotein structure of these particles whose protein moiety is formed by an association of the protein moiety of a and /3 lipoproteins.
The prognosis and mode of transmission of these two types are discussed as is the prognosis of various mixed forms.
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Disturbances of Lipid Metabolism in Diabetes Mellitus. G. STERKY. Karolinska Institutet. Stockholm, Sweden. If determination of free fattv acids (FFA) had been as easily available hundreds of years ago as h is today, diabetes mellitus would probably have been looked upon primarily as a disorder of fat metabolism. It has long been recognized that patients with lack of insulin, such as at onset of clinical diabetes or in diabetic coma, have opalescent serum and ketonebodies in the urine. Hypercholesterolemia was also often found in diabetic patients and looked upon as an unfavourable prognostic sign.
However, since the hypothesis of the free fatty acid cycle was advances by RANDLE and collaborators, the challenge to clinical medicine has been to establish criteria for grouping patients running a high risk of developing clinical diabetes. With this object in mind the effect of glucose, orally or intravenously administered, on plasma lipids in various groups of patients will be considered. Insulin is at the present time said to have not only the well-known secondary effect on fat metabolism through its effect on glucose, but also a direct effect on adipose tissue. In uitro and in uivo studies will be used to illustrate this. The relationship to obesity will also be discussed.
In clinically manifest diabetes during growth there is a whole spectrum of lipid disturbances. The effect of treatment with various insulin preparations and doses and with dietary polyunsaturated fat will be dealt with. The influence of duration of diabetes and the relation between fat disorder and long-term prognosis will be illustrated.
The incidence and prevalence of diabetes mellitus makes it highly desirable to solve the question of cause and effect in the series of fat disturbances leading to manifest diabetes. Normalization of fat metabolism might be necessary for an improvement in the prognosis of diabetes.
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A-Betalipo,broteinaemia. J.FR~ZAL, H8pital des enfants malades, Paris, France. The congenital absence of /3 lipoprotein is associated with a syndrome of intestinal malabsorption, acanthocytosis, retinopathy, ataxia, mental retardation and of considerable lowering of plasma lipid levels. It is transmitted as an autosomal recessive trait.
Absence of low density (d< 1.063) lipoproteins is the main anomaly. Immunochemical techniques show that their concentration is less thanl/,o.ooo of the normal. The concentration of a-lipoproteins is also slightly reduced as is their electrophoretic velocity; the slight reduction in their density which entails the flotation of a fraction between 1.019 and 1.063 is probably the result of lipid overloading of the protein moiety (Aprotein) whose immunochemical behaviour and amino-acid com~osition are identical to those of normal a-lipoproteins.
The deficit of B-li~o~roteins leads to a considerable diminution of plasda lipid levels. Total lipid concentrations are generally less than 100-150 mg p. 100. Of this, 20 to 90 mg p. 100 is cholesterol while the phospholipids are between 25 and 95 mg p. 100 and the triglycerides are almost unmeasurable. There is a normal proportion of esterified cholesterol. On the other hand, the composition of phospholipids is altered. There is a relative increase of sphingomyelin and decrease of lecithins. The same abnormality, which appears to be rather paradoxical since the a-lipoproteins generally have a higher Iecithin/sphingomyelin ratio than the 8-lipoproteins, is also found in the phospholipid of the red cells membrane.
The composition of fatty acids is also modified though non-specifically. The changes seen are those found in deficiencies of essential fatty acids.
69
Tangier Disease (Familial Alpha-LipoproteinD~jiciency) . JUNE K.LLOYD, Institute of Child Health, University of London, London, England. Tangier disease is characterized by absence of normal alpha-lipoprotein from the serum (a small amount of an immunologically abnormal lipoprotein-alpha T-is present) and by the deposition of cholesterol ester in many tissues of the body, particularly in those
